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Abstract 
In order to keep themselves competitive and to protect their brands and reputation, the fish processing plants need to 
manage risks, show corporate responsibilities and abide by the demands of their clients. In this context the ISO 22000 
proves to be an important tool for food safety management. Riding on ISO 14001 in reference to environmental 
management, it could contribute to the sustainable development of food industries activities. The aim of this paper 
was to analyze the fishing industry, a sector of strategic importance to the food safety of the entire population; the 
impact and synergism of the simultaneous adoption of these standards, proposing suggestions to minimize critical 
factors singled out for more efficient implementation of the said standards. The adopted methodology was multiple 
case studies, having analyzed plants located in Portugal and Spain with integrated management systems (IMS) 
already implanted. The results showed that all of the five analyzed plants have set quality and food safety 
management systems, however only three of them have EMS (Environmental Management Systems). These 
companies showed good practices aimed at the preservation of the environment as opposed to the plants that did not 
have EMS. It was observed a greater gain in time with simultaneous implementation. As benefits of the adoption of 
the IMS the plants identified an increase in sales and satisfaction on the part of their employees.  Regarding the 
critical factors, the analyzed plants pointed to:  ``interpretation of the standards``, ``the empowerment and valuing of 
people``, and   “industry sensitivity towards the implantation of the IMS``. Considering the importance of standards 
ISO 14001 and ISO 22000, and the results observed, it can be concluded that the integrated implementation of these 
standards allied to the measures for overcoming the critical factors presents great potential for the increase of 
competitiveness of fish processing plants. 
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1. Introduction 
In order to be competitive the fish production chain should consider the new market concepts which 
demand attention to the standards of international quality, food safety and environmental sustainability.  
These new requirements must, therefore, be part of the strategic evaluation of the sector, for the 
management of its own viable capabilities and survival of their undertaking. (MEDEIROS, 2003). 
According to FAO (2009), the quality of food products is of the utmost importance for the industries of 
this sector and also for the public health authorities.  It was possible to estimate that in The United States 
of America there are possibly more than 80 million cases of ``illnesses`` originating from food intake and 
the cost of these illnesses yearly is very high indeed.  The economic losses due to deterioration are seldom 
quantified but it is presumed to be that one quarter of the world´s food distribution is lost due to microbial 
activity (IVANKIU, 2008). 
Added to this, there is an international tendency on the part of the consumers  to worry not only with 
the quality of the products but also with the responsibility that the producers have in the elaboration of 
their products, paying more  for products that come out of companies which do not cause environmental 
harm (SOBRAL et al., 2004). The management of the environment and that of food safety fits very well 
in this new concept of worldly society. Companies search for a continuous betterment of their products in 
that which refers to quality, to sustainable development and to the reduction of negative impacts, in order 
to have a positive image in the eyes of their product´s consumers. 
The objective of this work was to analyze, in the fishing industry the strategic importance of food 
safety for the entire population of the planet and the synergy and impact of simultaneous adoption of 
norms ISO 2200 or IFS 5 (food safety) and ISO 14001 (environment) proposing suggestions to minimize 
singled out critical factors for a more efficient implementation of the above mentioned norms. 
2. Materials & Methods 
Five seafood processing plants located in the Iberian Peninsula participated in the study. They were 
chosen for their prominence in the fishing industry, their certifications, and their reputation for 
remarkable performance. 
The companies were visited between June and October 2009.  During the visits, a variety of managers 
were interviewed, including administrative, human resources, quality management, supply, and trade.  
Also, interviews with employees who were in direct contact with food processing were included.   
The questionnaires that were used throughout the process were adapted from the model 
“Benchmarking and the Practical Good” from the Institute of Support to Small and Medium Business and 
to Innovation (IAPMEI, 2009). Included in the questionnaire were questions concerning social 
responsibility, ethics, equality, social inclusion, basic human rights, child labor, health and security, 
salary and wages, forced and obligatory work, and food safety.   
3. Results &Discussion 
All the companies analyzed have systems for management of food quality and safety implemented 
following norms ISO 9001, ISO 22000, or IFS 5, as a strategy for the differentiating of their products by 
innovative means which include food quality aspects and food safety.  However, only three out of five of 
the analyzed companies have implemented and certified environmental management systems according to 
the requisites of norm ISO 14001. 
It has been noted in this research that only the companies which implemented environmental 
management systems have good environmental practices which aim at minimizing and controlling the 
impact of their activities on the environment. Amongst these one can emphasize the utilization of fish 
residue in the manufacturing of biodiesel; the sale of codfish bones to the pharmaceutical industry; the 
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pumping and sterilization of seawater by ultraviolet rays to be used in industry and the substitution of fuel 
traditionally used in their fleet by biodiesel thus lowering carbon emissions (CO2 emissions). 
Nevertheless there are still many more opportunities for a more complete, efficient and effective use of 
these natural resources. Constant efforts are mandatory in order to minimize waste, paying attention to the 
possibilities of creating valuable items such as oils, fishmeal and pharmaceutical products. 
The other companies which do not possess the implemented system of environmental management still 
believe that following the legislation to the letter is the only environmental `` credential´´ necessary in 
order to perform their activities and for the preservation of the environment. This fact demonstrates the 
conservatism of this industrial sector which has to understand that beyond the compliance to the law lies 
the adequate application of a set of measures and well defined procedures that could reduce and control 
the impact of their activities over the environment, thus propelling them to bigger competitiveness. 
According to the illustrations in Figure 1 amongst the motivations for the implementation of 
management systems the companies researched identified the search for improvement of their 
management systems, the increase of confidence on the part of their clients, the addition of value and the 
ability to obtain a competitive advantage over others. 
Fig. 1. Motivations for the adoption of norms ISO 22000, IFS 5 and ISO 14001 
Two of the analyzed companies reported that they adopted norm ifs 5 instead of ISO 22000 for food 
safety due to the demands of their main clients. These companies also think that there is more ease in the 
interpretation of the said norm in detriment of norm ISO 22000 for being more descriptive and also for 
approaching more the product than the management. This demonstrates the need for specific actions 
applied to the realities of the companies in this segment for the interpretation and availability of 
mechanisms which help in the implementation of the requisites of the norms.      
All the companies here analyzed attest to the fact that their motivations, when adopting the 
management systems were corresponded, soon after such companies really confirmed an improvement in 
their management systems, in their clients´ confidence and gains in their competitive advantages.  As well 
as an increase in sales either to the external market or the internal market and an increase in the 
satisfaction of their employees. 
Relative to the time of implementation of management systems as illustrated in diagram 01, it was 
observed that the average time indicated by companies A and B was 32 months. For company D after the 
implementation of ISO 9001, the systems ISO 14001 and IFS 5 were implemented in an integrated and 
simultaneous manner in 13 months, which demonstrates the optimization of time and use of resources 
comparing to the total number of implemented management systems. 
This optimization was even bigger for companies C and E since they implemented simultaneously the 
management systems (food safety, occupational safety and health, environment and quality) in 15 
months. The question over how much time the companies need to implement multiple management 
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implementation of IMS 
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systems is particularly   interesting in that which refers to the efficient use of resources. The efficiency of 
the applications of the norms and the most recommended strategy of the implementation were the ones 
adopted by companies C and E.  
Table 1. Companies, their respective certifications, implementation strategies and required time. 
Companies Management System Implementation Strategy Required Time 
A ISO 9001, ISO 22000 Separately. 32 months: 1st standard (18 months), 2st 
standard (14 months). 
B ISO 9001, ISO 22000 Separately. 32 months: 1st standard (18 months), 2st 
standard (14 months). 
C ISO 9001, ISO 14001, IFS 5, 
OHSAS 18001. 
Simultaneosly. 15 months. 
D ISO 9001, ISO 14001, IFS 5. Separately (1 standard), 
simultaneosly (2 
standards)
31 months: 1st standard (18 months), 2st 
and 3st standard (13 months). 
E ISO 9001, ISO 14001, ISO 22000, 
OHSAS 18001 
Simultaneosly 15 months. 
Amongst the internal and external factors which most influenced the implementing of management 
systems are as follows: ``the empowerment and valuing of people``, and   “industry sensitivity towards 
the implantation of the IMS``, ``interpretation of the standards``.   
Although they are not explicit in the norms ISO 22000 and ISO 14001, some requisites were suggested 
as desirable steps to be taken by the companies of the seafood processing segment.  Such steps will allow 
the overcoming of critical factors for the implementation of the SGI verified in the analyzed companies. 
The suggested requisites were based on the following references: a)”Seafood Processing Plant 
Certification´´ elaborated by the Aquaculture Certification Council. This is the specific certification for 
the processing industry of fish originating in aquiculture: b) Ethos Indicators of Management of Social 
responsibility developed by the Ethos Institute; c) SA 8000. 
Table 2 illustrates the correlation between critical factors identified by the analyzed companies for the 
implementation of their management systems and the proposals made by this work in order to overcome 
them. 
Relative to the critical factor, ``industry sensitivity towards the implementation of the IMS´´ actions 
were proposed for the increase of commitment by higher management  and  the training of those directly 
involved in the implementation of management systems in order to help businesses reach the awareness 
and commitment and capability of their teams. 
Relative to the critical factor of ``the empowerment and valuing of people``, additional requisites of 
social responsibility were suggested, which contains:  the ethical code, the support for the development of 
the supplier, the commitment for professional development, the management participation and the social 
action, aiming at valuing and motivating the plant personnel, but also at the involvement and support of 
the relevant interested parties, such as the suppliers and the community. 
The elaboration of an application guide for norms ISO 14001 and ISO 22000 as applied examples to 
the seafood processing industry morphed into the proposal for overcoming critical factors identified by 
the analyzed companies. 
 The elaboration of an application guide for norms ISO 14001 and ISO 22000 as applied examples to 
the seafood processing industry morphed into the proposal for overcoming critical factors identified by 
the analyzed companies. 
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Table 2. Critical factors identified by the analyzed companies for the implementation of their management systems and the 
proposals made by this work in order to overcome them. 
Critical Factors Proposals in order to overcome the critical factors. 
The empowerment and valuing of people`` 1. ethical code, 
2. the support for the development of the supplier,  
3. the commitment for professional development,  
4. the management participation and the social action,  
5. aiming at valuing and motivating the plant personnel,  
6. The involvement and support of the relevant interested parties, such 
as the suppliers and the community. 
Industry sensitivity towards the implantation 
of the IMS 
1. awareness of top management  
2. Training of directly involved in implementing the system, in order 
to helping businesses reach the awareness and commitment and 
capacity of their teams. 
Interpretation of the standards The elaboration of an application guide for norms ISO 14001 and 
ISO 22000 as applied examples to the seafood processing industry.  
4. Conclusions 
The analysis of the seafood processing plants located in the Iberian Peninsula demonstrated that food 
safety management is a fundamental assumption for their strategy. These companies adopted norms ISO 
9000 and ISO 22000 or IFS 5 as tools in order to improve their management systems and to differentiate 
their products which include quality and seafood safety. 
On the opposite side not all the companies analyzed here have an implemented environmental 
management system. Of the five analyzed companies, three had the referred systems certified by the 
agreement with iso14001. These last companies showed us that the adoption of good practices and 
technological investments were good for the protection of the environment, while those without the 
environment protection systems were interested only in adhering to the environmental legislations. 
All the analyzed companies affirmed that their objectives upon the adoption of the management 
systems were reached when they confirmed improvements in the management, in the increase in 
confidence by their clients and the gains in the competitive advantages. 
These companies identified still, as other benefits obtained with the implementation of the 
management systems, the increase in sales for both the external and internal markets and the satisfaction 
of their employees. 
As for the timetable for the implementation of the integrated management systems, bigger gains were 
observed for the companies which opted for the simultaneous form to the detriment of the companies 
which implemented their systems separately. 
The companies identified as the main critical factors for the success of the implementation of the 
management systems as being the interpretation of the technical norms and their specificities for the 
seafood sector , the ´´human resources´´  and`` comprehension and perceptions``. 
Aiming at collaboration towards overcoming identified critical factors and a more efficacious 
implementation of the IMS some requisites were suggested in this work as desirable steps to be taken by 
the companies in the seafood processing segment. Amongst them can be found measures for  valuing and 
engaging the workforce, more involvement and commitment from the high administration which 
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integrated to the ISO 14001 and ISO 22000 standards will be able to help the seafood processing plants to 
build sustainable competetitive advantages. 
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